impacts. These are commonly categorized into one of three categories: bycatch of non-targeted 58 species, fuel consumption and its associated carbon footprint, and seabed impacts.
60
The topic of seabed impacts of bottom trawls has increased significantly in the past two decades. 
111
Here they swim until exhaustion, at which point most will pass between the toggle chains and 112 escape under the trawl, however many will rise and fall back into the trawl. Large individuals 113 tend to escape using the Nordmøre grid, however smaller individuals can pass through the bar 114 spacing and be retained in the codend (see review by Winger et al. 2010 ). D r a f t 6 to the towing direction. The trawl is 'aligned' as the rubber discs in the footgear are aligned with 120 the direction of tow. This was achieved by boring the centre holes of the discs diagonally (rather 121 than concentrically) with custom angles depending on their position within the trawl footgear.
122
This allowed the footprint of the trawl to be reduced as the narrow facing side of the disc is 123 facing the direction of tow, rather than the blunt side as is currently the case in the wing sections together by a 13mm long-link footgear chain, a 10mm long-link travel chain, and a 10mm long-152 link weight chain (Fig. 1b) . Due to its inherent design, most of the rubber discs in the wing (Fig. 1b) . The discs located in the quarter and wing sections (n=32) had diagonally positioned D r a f t 8 used to visualize the entire trawling system (including bridles and doors) while the larger models
166
(1:4) without doors and bridles were built so as to better evaluate footgear performance.
167
Underwater cameras were used to examine the degree of seabed contact by both footgears. This Newfoundland near Port au Choix, at depths ranging from 129-149 m (Fig. 3) 
197
The alternate-haul method was employed to compare catches among trawls. This method and taken back to the laboratory and weighed (± 0.01 g) to obtain count data (count kg -1 ). All 219 major fish species captured as bycatch were counted and measured for body length (± 1 cm).
220
Subsamples of 55 individuals were taken when a large number of bycatch for a given species 221 was caught. Length-weight relationships for capelin (Hurtubise 1993) we recommend that commercial tows should be conducted with the aligned footgear using 306 underwater cameras to document the behaviour of the toggle chains as well as the use of 307 geometry sensors attached to the fishingline to accurately document height off the seabed.
309
Notwithstanding above, the observed bycatch of fish in this study was very low. The size of
310
Greenland halibut caught in both trawls (6-32 cm) were below the legal limit of 44 cm (DFO 311 2010). These fish are considered 1-2 year old recruits. We estimate that Greenland halibut 312 comprised 0.49% of the total catch for the experimental trawl and 0.36% for the control trawl.
313
These values are well below the 1-7% reported by Fishery Observers for the Gulf of St.
314
Lawrence region (DFO 2010 catch between the two trawls, whereas a value of 0.75 indicates that 75% of the total catch at that 558 body length were caught in the experimental trawl and 25% were caught in the control trawl. Generalized linear mixed model (GLMM) modelled proportion of capelin at body length caught in the experimental trawl. The dashed lines at 0.5 indicate equal catch between the two trawls, whereas a value of 0.75 indicates that 75% of the total catch at that body length were caught in the experimental trawl and 25% were caught in the control trawl. The shaded areas around the mean curves (bold lines) are the 95% confidence regions. GLMM analysis (b) indicated that there was no difference in catch for Greenland halibut of any size (i.e., no size-based selectivity) between the control and experimental trawls.
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